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Which computer re-fuses to fade 
away, produces many rumours, phantoms 
and speculation - has outsold Apple 
and Commodore yet has failed to appear 
at the CES for three years running? 

Yes, ladies and gentlemen, this 
is only issue three- Why? What IS 
the problem? It is both simple and 
quite complex. First things first: 
our apologies, it is inexcusable 
then a little background. Just to set 
things straight, we are producing the 
full seven issues advertised STARTING 
with this issue. This means that 
those who received the first two will 
additional issues. 
As noted we are originally from 
the user community rather than 
industry or trade. Running down 

rumours led to Myarc who had some VERY 
interesting things to say about the 
work they were doing. Which led back 
to CorComp who had more INTERESTING 
things to say. Both of whom did not 
really want to be identified for 
different reasons. Seeing as how the 
folks at Myarc didn't have any 
marketing research going on - we had 
the 'wise' idea to conduct a "word of 
mouth" test to see if TI owners did 
want a new system at this late stage 
in the game. Well, it worked too 
we 1 1 . Being totally unprepared for 
the response, we were both astounded 
and dismayed. An avalanche of 

letters, phone calls and BBS activity 
resu 1 ted . . . to the point where burial 
occured. We were not prepared for the 
onslaught. Perhaps we could have 

handled a f ew thousand inquiries. It 
has taken months to sort it all out. 
Some earlier people were lucky enough 
to see the first two issues. . .everyone 
else has been neglected until now. 
The truly massive response has 
demonstrated the fanatical loyalty TI 
owners have to support their orphan. 
After a series of blunders and 
mistakes... things are getting better. 



Down to business. Myarc did not 
show & tell at CES. Neither did 
Tex/CorCornp. Myarc was very free in 
passing out THAT information out among 
different groups, people, software 
houses, keyboard manufacturers, 

hardware companies, distributors, (as 
well as the "competition" etc.) Along 
with this came rumours, politics, 
various games and confusion. 

Sound familiar? We heard from 
MANY MANY THOUSANDS of users groups, 
owners, hackers, programmers, system 
designers, financial backers, market & 
business people, publishers etc. 
Throughout WE CAREFULLY SAID it was 
stated as "proposed" 8* "contingent on 
FINAL decisions" and so forth... and 
that ISOMEONE ELSE WAS DOING THE 
WQRK^. And the proverbial horse- 

feathers flew; quite ruffled you see 
over the fact that... well, we're not 
sure exactly which politics caused the 
uproar. The key point is that support 
was the real, final, telling factor 
that makes an^ difference in 4A land. 
We've all heard that TI was doing it 
with the 99/8, that CorComp announced 
the Phonenix, that "two guys in 
Florida were working on a clone" and 
that others (including GE) were taking 
the plunge - Myarc included. 

The support is there. You all 
made it very obvious. Out of 47,806 
letters and phone calls: about 98% 
expressed delight that their favourite 
machines was receiving the ultimate 
benediction - a clone of our own! The 
other 2% said that it would never 
happen due to various reasons 
technical and otherwise. Nearly 65% 
said they wanted some kind of software 
built into the system (ie: programming 
language - productivity etc.) Speech 
was a minor concern. Sound/music was 
much more popular as a feature. Due 
to population densities, the majority 
of responses came from East & West 

ly overloaded us! 



We hear now that it is still a 
go. Some sources say "Not to worry" 
or the typical "No comment" (Read 
between the lines as in IBM). Notice 
that C & R Distributors is running ads 
-for "the incredible new operating 
system -for the 99/4A. " We heard that 
the -fabled phantom was at CES under 
wraps - showing to potential investors 
only in some obscure location. Other 
RUMOURS say that the phantom was the 
Cor/TexComp 99/9. Perhaps it was 

only a marketing ploy? 

WE EQNJLI IdlNK SO^ The actual 

announcement made by TexComp / CorCornp 
is that the "TC 99/9" has been 
designed and will cost about $1200 
with colour monitor included. Memory 



is 128k with 40-80 column capability. 
We are trying to get more hard data. 

We witnessed a loyalty battle between 
East and West. California is -full of 
hackers who staunchly defend the 
talent there. The East coast has a 
different attitude all together. 
The same information on market 
responses, demographics, letters and 
phone calls has been sent to TexComp 
and CorCornp GRAIIS as well. We 
reiterate: the time and expense 
qualifying market response has been at 
our expense AND the purpose is to 
guage user response. 

Many letters and inquires (the 
vast majority were inquiries only) had 
comments on "another newsletter for an 
orphan". Hardware and circuitry 

projects to customize the 4A are 
featured in this and future articles - 
wonderful devices that increase the 
power and use of your computer. This 
aspect has received more response 
(second time around) than the future 
console comments. A number of 

circuits from Germany, the US, Canada 
and Australia have come in that 
deserve circulation. REAL news on the 
compatible phantom wilJ be published. 
After all. TI owners are STARTING to 
see the innovative hardware which 
SHOULD have been produced "way back 
when" the Mercedez of home computers 
first came out. So be it. 

Perhaps the best idea yet is a 
public trust fund for (Myarc / CorCornp 
etc.) to develop the console of the 
future. Forget the backers, venture 
capitalists, investors and financial 
manipulators... we're the people who 
care one way or the other. We could 



see progress and open architecture all 
at once without the secrecy, politics, 
and nervous behaviour. 

At this point we are seeing a 
backlash effect. Myarc was both 

obviously open about the work and 
secretative at the same time. Do we 
really need any explanation about the 
dichotomy? Now some groups and 

individuals express severe doubts that 
a new computer will ever see the light 
of day. Part of this is due to the 
fact that TI is rather unwilling to 
license the 4A or 99/8 technology. We 
also heard that changes in video 
display technology from TI (cancelling 
the 9228 chips in favour of 9161 video 
display chips) were partly responsible 
for Myarc missing the show. Another 
rumour was that they had lost a backer 
and that rewriting the operating 
system was causing problems. RECALL 
THAT IT IS NOT EASY TO PRODUCE A NEW 
COMPUTER SYSTEM BASED ON OLD LIMITED 
DESIGNS. 

We would like to suggest that 
those who wish to gripe about the 
efforts of Myarc / CorCornp send them 
rnone^. Encouragement and letters are 
worth the paper they are printed on 
whereas money is worth more than the 
paper. Continuing innovative and 

inspired technology REQUIRES a strong 
market (anyone for yet another dismal 
IBM clone?). Harsh words are valid 
coming from any user out there with 
the $3 - $4 million necessary to build 
a new machine... with the clout to 
access TI data for a new operating 
system. We would gladly tackle the 
project due to the phenomenal response 
to date. In fact, you CAN have a 9995 
based machine with no memory and 
assembly code only direct from TI. 
But it sure won't run TI Writer et al . 

Better rumours: Several 



compan i es 



rumours : 
are working with 



99/4A 



limitations to produce additional 
SERIOUS products. We will report on 
these when concrete data is available. 
Other reviews must wait until next 
issue. We have an update on circuits 
which will allow new features to be 
used with your console / system. 

Stay tuned for circuits which 
will allow your investment to PAY for 
itself... in response to that 

question, "but what else will it do?" 

We are planning some interesting 
news in the next few months for TI 
owners. In line with the recent hard 
learned lessons: announcements and 



availability will be confirmed (or 
cancelled) at a later date. We will 
say that we are looking -for beta test 
sites -for a new product under 
development. If you are interested, 
please write CARE OF: BETA UNITS. As 
we have had problems even 0p.en_i.n3 
mail, this will ensure we see your 
letter sooner rather than later. We 
request a profile on current use and 
the status of your system (drives, 
memory, peripherals etc.). We are 
also looking for owners with bare 
consoles for another project we have 
in mind. Your average weekly use is 
the deciding factor in this regard. 
WE CANNOT ENGAGE IN CORRESPONDENCE FOR 
THIS OFFER. 

Stay tuned for further developments! 

We would like to solicit user- 
written tips, hints and programs for 
publication. We have discovered a 
wealth of information among TI owners. 
Often people believe "others must know 
about this", when in fact others would 
really appreciate the data. A number 
of users and groups have put the 
circuit designed by Ron Gries to good 
use - yet the data came from another 
user in New York who got it from a 
users group meeting. Enough said! 



Ken Hamai from Orange County sent 
us a newsletter with some tidbits: 
Reportedly, the building where the 
new computer will be produced is to 
be built around August and the first 
computers should be rolling off the 
line around September. The unit is to 
have 128k and look like the IBM PC 
keyboard. The main circuit board will 
be located in the keyboard like the 99 
with expansion through the PE Box. It 
will NOT be compatible with the 128k 
card from Foundation or the CorComp 
DS/DD controller. The default is to 
the Myarc DS/DD disk operation which 
differs from CorComps in sector ops. 
This only gives you 328k rather than 
360 due to TI software. To get a full 
360k one needs the Myarc DOS software. 
Under development is the possibility 
of running translated IBM type 
software such as LOTUS (tm) or FLIGHT 
SIMULATOR ( tm) . Access will probably 
be with a coprocessor plugged into one 
of the two ports at the rear of the 
computer. Price was mentioned as 

somewhere between $300 to $400. Also 
mentioned was $180.00 for a 4A 128k 
card or DS/DD controller. 



Reproduced here are specs 
on the TMS 9995 (tm) 
microprocessor. This CPU 
is capable of truly 

amazing speed, throughput, 
logic St sophistication. 
It is possible to have a 
working computer system 
with only THREE chips 
using the 9995. We are 
considering obtaining the 
9995 board system for 
further design work. 

Presenting hacker data in 
depth on a special 

arrangement would be an 
offshoot. (interested 
write!) This board systems 

- 

al lows for running 

assembly code, monitoring 
and writing routines for 
the 99/123. 
(tm) Texas 
cour t esy 
Instruments: 
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FIGURE 2 - TMS9995 MEMORY MAP 



letters: 

Gen t 1 ernen : 

Received your interesting news- letter- 
on the successor to the 99/4A and I arn 
definitely interested. . . - 

True phonetic speech ... wou 1 d be very 
nice to have. . . incorporating some 
analog speech recognition technology 
into another optional add-on, the 
potential for amazing one's friends 
would be greatly enhanced. These are 
not essential bu would serve to keep 
the 99/4A tradition going 

Beyond that, the major question is: 
what can we all do to keep 9900 
architecture alive in a world 

increasingly domiated by 6502 and 
8030-descended systems? (Those who 
answer, "Why bother?" should read 
Freman Dyson's book, DISTURBING THE 
UNIVERSE. The more viable, competing 
technologies, the better for everyone.) 
I bought my first 4A partly on the 
basis of a book... I agree with you that 
the 4A is not the ideal showcase for 
the TMS family's c apab i 1 i t i es . . . t he 
99/S would have overcome many of these 
limitations - The problem for the 
manufacturer of a 99/4A 

rep lacernent-and-upgarde is going to be 
marketing, too. The companies that 
seem, at present, to have the ability 
and the mailing lists to offer a new 
99/4A compatible machine, are, 

probably, CorComp, Myarc, Foundation 
and Morning Star. None is exactly a 
household word. 

I suspect that many users would be 
happy to belong to a cult, harking back 
to the days of the Altair. The 
prospect has certain attractions, but I 
think it would be a shame. The 
imperative is: how does the new machine 
get into (and succeed in) the general 
computer market? Out standing price to 
performance ratio will not do it, as 
Victor and Northstar have 

demonstar ted . . . i f an answer exists it 
will come in four parts: (1) Complete, 
well-written documentation. A great 
many things the first-time user wanted 
to know seemed to fall into the (TI) 
gaps between the two 

manual 5. .. espec ial ly true of the disk 
control system, a fact which may 
underlie the terrible time third 
parties have had in trying to build a 
workable controller card. Full 

documentation for the hardware itself 
was not produced until production 
ceased... hardly the way to sell 
computers . 



An example of failure in documen. 
tation is Sanyo, whose excellent MBC V 
series has been set back two years by 
inept technical writing. Engineers are 
not usually very good at this task. 
They assume that their readers all 
share basic assumptons. Third party 
documentation in the 99/4A community is 
abysmal. (2) Bundled software. 

There's enough talent in the 4A world 
to come up with an outstanding 

mathematical /word — processing/ data 

base/ 1 ist handl ing/f i le — management 

package, available with the computer 
Atar i demonstrates the market advantage 
of this approach. (3) Ad money. 
Popular computer magazines have an 
annoying tendency to ignore companies 
that don't run regular schedules with 
them. Good public relations ie. 
having someone always available to 
answer questions and tforl regular 
publicity -- is also an imperative. 
IBM can afford to smile secretively. 
This manufacturer cannot (and, if he 
seriously plans to produce the thing, I 



don't see the 
guess i ng-game ) . 
There may be 
retracing the 
4/A is 
hand le 



need for- the presnet 



an alternative to 
Osborne route. . . . . the 
a great hobby computer, able to 
nearly any application... the 



Assemb 1 er 
a new 
f inancial 



Mini -Memory and Editor- 
betokened the start of 
orientation. .unfortunately 
reality closed in too fast. 
I think there are still a lot of people 
outside the 99/4A users' fratenity who 
would lead at the chance to buy a $500 
computer with unique features 
something they could apply their 
creative intelligence to building into 
a powerful system, thereafter being 
able to sneer at the IBM PC-BUYING 
sheep. My impression is that this sort 
of person built Apple to the point of 
going after the mass market. A TMS9995 
based machine with 10 MHz clock-speed 
and three- instruction pre-fetch ought 
to be able to mop up the floor with a 
He or He and more than hold its own 
aganst the gimmicky Macintosh. Bring 
it in at a good price and promote it 
right, there may be hope. 
(4) It had better work right the first 
time! As far as I can see, the cause of 
death of the Adam computer was its 
initial reputation as a turkey. IBM 
can afford to spend millions to rectify 
a disaster like the PCjr: I do not 
believe your mystery manufacturer can. 



r it takes six months to get all the 
^ugs out, then take six months. Take 
orders and put the money in escrow or 
something, but be sure everything has 
been tested to destruction before going 
to market with it. 

CarComp's disk controller card 

pain-fully illustrates this point. I've 
got the card, it hasn't gone West on me 
yet; it's excellent. But how many 
sales have they lost because of the 
publicity attending the widespread 
failures of the first batch?) It 
probably unrealistic to expect instant 
success. A two-phase rollout, first to 
the /4A community to get some feedback 
on improvements (from friends as it 
and only then to the world at 
" might be indicted, 
have spent 17 years working as an 
editor for a trade magazine... this 
experience may have made me unduly 
cynical about the general level of 
marketing and communication competence 
among technical people. I do hope the 
project is a success. 

Yours truly. Timothy Sanford 
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Here we have the next version of the 8k 
E/A module with battery backup. Our 
understanding is that David Rpmer, 213 
Earl Street., Walbridge, Ohio 43465 USA 
is now offering two disks of software 
for this module at $6 per disk. It 
would help to send a stamped self 
addressed mailer. 

The additional parts required can be 

ordered through Active, Radio Shack, 

JDR or Digikey (etc. ) 

R1-R3 lk l/4watt resistor 

D1-D2 1N914 signal diode 

CI 2.2uF capacitor Tantalum 

LED Lithium Cell & Cell Holder 

Wire the diagram as shown to complete 
the circuit (using the LP series 

Hitachi chip) for battery back up. 



NEXT: For those with a hot iron, we 
have another small circuit to add a 
keypad to your computer direct through 
the keyboard. This device uses no 
software and can simplify keying code 
with long strings of numbers. I am a 
good touch typist yet getting the 
numbers 100% is still hard. You can 
use a normally open, momentary contact 
switch pad or a matrix keypad if you 
cut all the common traces. This can 
be assembled in a pre-fab unit or on a 
PC board in any layout you desire. As 
the basic data was purchased from Dave 
Benne in Florida, we leave the project 
details up to you. The 15 pin header 
connection in the computer is numbered 
from left to right as you look at your 
mother board from the TOP & FRONT. 

Many people seem to like the idea 
of customizing their computers but do 
not want to open things up or learn 
the art of soldering, finding parts or 
project details. We would like to 
hear from users on this subject. Many 
projects are very simple - others are 
increasingly complex. Would you buy a 
kit? How about a finished product? 

For example, we are trying to 
track down plans to add 32k of memory 
INSIDE your computer. Faster access 
time, no connectors or boxes off the 
side and full access (with XBasic etc) 
for larger programs. How about that? 
One could supercharge the console with 
this and several other projects. 




One of the most useful tasks you can 
set your computer to doing is "HOME 
CONTROL". Starting with this issue a 
series of articles dealing with the 
subject will be run. 

The principles involved are fairly 
easy. Circuits which convert real 
world information into digital data are 
the base for HC projects. For example: 
to read the outside and inside 
temperature a simple sensor is wired to 
an input. The signal (an analog 

voltage) is converted to binary format. 
The number generated is fed to a 
running program which reacts with an 
appropriate action. Above a certain 
value, the computer would turn a fan on 
(or off), start the furnace going or 
close window shades. The inputs and 
resulting actions are limited by your 
imagination. With careful design you 
could have a system which answers the 
door, turns lights off & on, watches 
energy usage, monitor flood/water 
systems, sense lights (day/night 
conditions), give your house a sense of 
direction or even "watch" your pets, 
intruders, children or guests! 
Using a bare console only, you can 
duplicate an alarm system costing much 
more! The TI has a mini A/D converter 
built into the joystick port - enough 
to return certain values to a monitor 
program. 
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This is an area which is gaining more 
attention in various journals and 
books. Future articles will delve into 
REAL WORLD interfaces and circuits you 
can build. Data on a commercial unit 
is qiven at the end of the article. 
The first circuit is given for using 
your console as a simp le alarm system. 
Next issue (which will be published on 
Sept 1st) will cover circuits to add 
and basic software to operate the 



system. 

Over the next six issues we will expand 
on this circuit, delve into more 
sophisticated systems and publish 
circuits for total home control. With 
luck we will show you how to have your 
system respond to voice control. 
"Max-Field, please turn off the yard 
1 ights. " 
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D — subminiature 9 pin connector (female) 



As we have sent this issue to EVERY 
inquiry, only paid subscribers will see 
issues 4 - 10. To receive your future 
issues, send S7.00 US to our Canadian 
address listed on page one. 
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Notice anything different? We've had 
to exercise an option open to us in 
order to catch up from the summers 
doldrums. The results are still not 
in regarding increasing subscribers. 

GERMAN GRAM CRACKER: 

Mike Heuser of TI Workshop Rhineland 
sent us back the enclosed photo and 
more information on their GRAM 
simulator device. 




The device will be available here 
through the purchase of parts, 
circuit boards, case and the 
documentation manual. 

Final price appears to be less than 
the MAXIMEM and the discontinued GRAM 
KRACKER with the added value of a 
built in module port. 



of 



Stay posted. A certain number 
these have to be ordered to bring 
project IN. 



An awful lot of backbiting is going 
on. Some folks think the orphanage 
is able to handle it - others believe 
that it detracts from the spirit and 
helps destroy what support is left. 



There is only one way to get beyond 
all that... act in a positive 
manner. As Thumpers mother said, "If 
you can't say anything nice, don't 
say anything at all". 



TI 99/4A HARDWARE MANUAL 
by The Bunyard Group 

PO Box 53171 

Lubbock, TX 79453 

Author: Michael Bunyard, PE 

This book is a MUST for anyone who is 
interested in or involved with 
hardware design for the TI 99/4A. It 
contains 144 pages: an in-depth 
discussion of how the entire system 
is organized. A great deal of 
information is presented in a very 
straightforward manner. 
The author is a former Senior Member 
of the Technical Staff of T.I. He 
was involved at TI with the 99/4A 
home computer as a system engineer. 

This is the first book done by an 
"insider" of Texas Instruments... 
and it shows. The information is 
covered in a very straight forward, 
detailed manner. 

You are also given a number of useful 
circuit diagrams. In this area the 
book goes beyond simple description 
and raw data. The circuits alone are 
worth the price of the book itself. 



The first chapter deals with the 
purpose and organization manual with 
a list of additional documents from 
Texas Instruments. 

Second chapter is a general system 
description with various comments on 
the major aspects of the hardware 
design and two block diagrams. 
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Third chapter describes the major 
logic blocks in the 99/4A. This 
chapter is useful for repairs and 
diagnostics on the machine. A number 
of circuit diagrams and illustrations 
complete the chapter. 

Chapter 4 covers a variety of 
common "pitfalls" in designing and 
interfacing equipment to the system. 
This makes a lot of sense for all the 
hardware wizards and for anyone who 
wishes to understand the logistics of 
new equipment design. 

Chapters 5 and 6 cover the TMS 9900 
central processor unit and its 
instruction set . . . including the 
unsupported instructions available of 
the chip - but not on the 99/4A. 

The seventh chapter provides a 
glimpse of the Peripheral Expansion 
Box and some of the additional 
potential that TI did not develop. 

Chapter 8 discusses the 32k memory 
expansion design and implimentation 
for the 99/4A. 

Chapter 9 covers the RS-232 card in 
good detail and provides information 
on the CRU address change to make the 
RS-232/2 card. Details regarding the 
CRU status & control, PAL logic and 
pinouts are included. 

Chapter 10 describes the P-Code card 
- of interest to owners. 

Chapter 11 provides information on 
the TI Disk Controller, electrical 
I specs, pinouts and general data on 
the card. 

| Appendix ( A) describes the Command 
j Module Port pinouts, (B) I/O port 

pinouts, (C) PEB Backplane pinouts, 
I (D) A Grom Simulator design with 

circuit theory, diagrams and 

circuits, (E) GROM Characterization 
| Program, (F) Extended Basic Command 
I Module - paging and schematics, (G) 
I TI 99/4A schematics in great detail 

separated into functional units. 



CONCLUSION: Even the accomplished 



hardware gurus can learn something 
here. Those of you who are new to 
the subject of hardware will have a 
wealth of information not found in 
other books on the TI 99/4A. There 
ARE some subjects that are not 
covered; but this does not detract 
from the excellent coverage. Mr. 
Bunyard informed us that TI had 
certain areas they did not want 
published (sound familiar?). 
The job done in providing hard core 
USEFUL information is truly 

excellent. I would absolutely 
recommend the book to anyone using 
the TI 99/4A. 

Volume discounts are available. 



AFTERWORD : 

The need for new subscribers still 
exists! In all fairness, we did 
manage to give away two demo disks 
for a new subscriber lead. 

Also enclosed with these issues is a 
complete description of the 99AT 
Expansion System. If this does not 
appeal to you - please pass it along 
or have your friends write. We have 
to sell a good number to reach the 
legendary financial plateau termed 
"break-even". A few folks have also 
indicated an interest in a bare board 
"kit" w/ docs: $55.00 (US). 
Interesting how things work out. We 
found that to achieve any profit 
margin (at all) required volume 
production. To then locate parties 
willing to fund and/or produce the 
system was a task of geometrically 
increased difficulty. Hard road. I 
can see why Myarc took that long to 
come out with the 9640. 
What happens from there is up to you 
and all the TI owners you know. 

John Johnson of the Miami Users Group 
has agreed to write a new users 
perspective on the Myarc 9640. This 
should prove interesting has he is 
not a software developer (per se) and 
reports an excellent fit with current 
TI 99/4A software. See other 
information in this issue. 
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THE 9640 DECISION 

by John A. Johnson 
Miami Users Group 

As a Sysop on the 
Roundtable, I've seen 
controversy concerning the 
9640 computer from Myarc. 
aren't ready to make 
investment in a computer that we 
really don't know much about. We 
feel the machine may pan out, but we 
better play it safe and see how many 
of them are sold, and how much 
software will be available before 
really thinking seriously about it. 
After all, monochrome - 256k - single 
drive 'PC clones' can be had for the 
same price, and we know about the 
software available for them! 

So why should you consider a 9640? 
Previously I didn't, for reasons 
stated above. I bought one two weeks 
ago and I'd like to tell you how I 
came to take the plunge. 

I've programmed the 99/4A for 5 years 
in almost every language available 
and I feel I know the machine well. 
It's ease of use is well known. From 
the first time I typed PRINT "jj" in 
Console BASIC, I've been hooked. 
I've marveled at the speed of the 
video display created from a fine 
assembly program and I strlved to 
learn more about the inner workings; 
both hardware and software. In the 
past year I've been doing a fair 
amount of hardware work, getting even 
more performance out of the computer. 
I guess it's this constant challenge 
that finally drove me to the Geneve 
9640 . 

A thirst for more. This is the same 
thirst that drives the computer 
industry. 

You see, my goal is to write a true, 
"what you see is what you get" word 
processor. This word processor would 
have the capabilities of on-screen 
right justification, many fonts 
displayed on the screen at once such 
as italics, bold, underline (or any 
combination of those), utilizing 
diskettes (or ramdisks and Winchester 





hard disks) as true virtual memory to 
allow unlimited file sizes, 
interfaces to spell checkers and 
other utilities and many more 
features found in the best word 
processors for other machines. it 
was to be quite a learning process, 
so I started studying the manuals. 
But, alas, it was not to be . I ran 
into one brick wall after another as 
I discovered that 16k of VDP memory 
just wouldn't allow those fancy bit 
mapped screens, or a lack of a 
keyboard buffer knocked out the idea 
of the program fetching new data from 
the disk (or saving it) as I kept 
typing. 

A real dilemma. I just couldn't 
cross over to another computer, I had 
so much time invested in this one. 
All those hours staring at a monitor 
trying to figure out why a simple 
statement created a SYNTAX ERROR (or 
later, a locked up computer); all 
those tricks learned over the years, 
and all the great friends I've had 
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Legends 




Dear Mr. Editor, 

I feel your glorification of the life of an adventurer 
in the editorial for the May 13th issue of Popular 
SpellccLstmg was inaccurate. At best, it isn't easy to 
be an adventurer. Whether you are fighting the 
monsters (which are invariably big and ugly) that 
wander about, or exploring dank, dark and slime 
encrusted dungeons, an adventurers job is hard, 
the pay is poor in the beginning and expenses are 
high, and all too often life is brutally short. Not 
to say our lot is all bad - as you get a bit more 
experienced the monsters are easier to kill, traps 
aren't so tough, and the monetary rewards are very 
good. However, I think telling it like it is is prefer- 
able to convincing a lot of novices to take up the 
profession. Besides, there is only so much gold and 
treasure to go around. 

- Zarmak the Fighter, Wizards Rock 



With over one year spent in development and test- 
ing, Legends is one of the most flawless adventures 
ever for the 99/4A. 

Based on popular role-playing games, Legends oc- 
cupies two complete SS/SD disks. You must guide 
your party of four characters through a vast is- 
land, and six separate dungeons in search of the 
answer to your quest, gold and treasure. Along 
the way you will fight with spells and weapons ani- 
mated, full-color monsters against a background of 
detailed forests, mountains and dungeons. 

Legends features a character generator for creat- 
ing your own players, 44 distinct game screens, 
and over 50 detailed monsters. During your travels 
you can stay at inns, use teleporters, drink potions, 
avoid traps, solve puzzles, talk to the natives, bribe 
monsters, and be bribed. As your characters ad- 
vance in experience you can send them to the Ad- 
venturer's Guild for additional training in the arts 
of combat and magic. These skills will be needed 
for the challenge below. 

Donn Granros and Ed Johnson, the authors, care- 
fully crafted a fine program that features custom 
assembly language routines for rapid graphics ac- 
tion. Legends requires a TI-99/4A with 32K, TI 
Extended BASIC and one disk drive, or a Myarc 
Geneve 9640. It is furnished unprotected and is 
available from all Asgard Software dealers. Sug- 
gested retail: 



$27.95 

Shipping and Handling Included 

Asgard Software 
P.O. Box 10306 
Rockville, MD 20850 
301-559-2429 
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the pleasure to know because of this 
common interest. This type of 
investment can f t be rebuilt as easily 
as going to Radio Shack and buying a 
Tandy 1000 and replacing all my TI 
99/4A software with MSDOS programs. 

My solution was a Geneve 9640 
Computer. I'll tell you why. I 
HAVEN'T LOST A THING! The majority of 
my existing software still runs, but 
with these important differences: 

1. It's faster. I never really had 
any complaints about the speed of the 
99/4A, but I don't like waiting on a 
computer to do anything. Once I give 
the computer a command, I expect that 
command to be executed and I expect 
it now. Absolutely no waiting 
allowed! Of course no computer will 
satisfy this crave, but the 9640 is 
much faster in all the speed and 
performance benchmarks I've run. 

2. With the 4A, I'd settled for the 
fact that only a few color 
combinations produced readable text. 
I've owned 2 color TV's (9 and 13 
inch devoted to the computer), 2 
color monitors, and 2 green screen 
monochrome monitors, all in the 
search for sharper video. I've had 
the 80 column card stuck into the 
right port of my 4A, a Morning Star 
CPM card driving an ADM3A Televldeo 
terminal off to the side of the 4A, 
but my search for great video was 
never satisfied until I put the 
Geneve card into the Peripheral 
Expansion Box. I am typing this in 
80 column color right now, and it is 
infinitely sharper than any text I've 
ever seen on my 99/4A. Almost any 
two color combinations are perfectly 
readable. I amuse myself by going 
into Fast Term, and just toggling 
through the colors. It's fantastic 
to actually be able to USE ALL THE 
AVAILABLE COLORS! When I check my 
mall on GEnie, I can see the letter 
the way it is. We all know the 
benefits of 80 columns but in living 
color it's fantastic! Running all the 
old assembly games shows me colors I 
never knew existed! 

3. The keyboard. It will spoil you 

5 



rotten. Once you get the hang of it, 
using function keys and arrows by 
just pressing a single key is a joy! 

4. I feel I still have a 4 A at 
heart, but I also have a machine I 
can advance with. A whole new 
learning process that could take 
another 6 years or longer. It's up 
to me. I can sit back and use it as 
a 4A or I can play with the super 
graphics, or maybe even get that word 
processor started. I don't look at 
my purchase as an abandonment of the 
4A, but a shortcut to the many 
hardware modifications I'd planned to 
do anyway. I've also received extras 
I couldn't have possibly modified the 
4A to do. 

So should you wait and see? No one 
but you can make that decision, but 
if you really like the 99/4A and it's 
ease of use, and you really don't 
care about IBM clones (just the power 
available with them), we have it, the 
best of both worlds. Our upgrade has 
arrived . 



WHAT'S IT REALLY LIKE? 

The big day came as UPS pulled up 
with my new 9640, and things haven't 
been quite the same since. If you're 
thinking about upgrading to a Geneve, 
read on, I'll tell you about my 
experiences and perspectives. 

■ 

Inside the well packed box were three 
items: the keyboard, 9640 P-Box card, 
and a large manual about the size of 
TI's Editor Assembler manual. There 
were also three SSSD floppy diskettes 
enclosed. Of course I didn't read 
the documentation! I removed my two 
Horizon RAMdisks and TI 32k card from 
the p-box, installed the diskette 
labeled "DOS" and fired it up! 

I've been using a green screen 
monitor for the last year as most of 
my work has been with text, but I 
could tell that the swan on the 
screen was done with great detail, 
and had to be seen in color to be 
appreciated. Well, about 8 seconds 
after powering up the computer and 
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away from GROM, a Basic program could 
be compiled ), Assembly, GPL, Pascal, 
C, and Fortran compilers, and a 
memory scheme allowing large 
programs, I see fantastic software 
being easily developed or ported from 
existing machines. 

The big question that a lot of us are 
asking is whether outside software 
manufacturers will write programs for 
this machine. Or will they play that 
snob game with us like they did with 
the 4A? We f d all like to have the 
choice of running MS-DOS software on 
our computer, and even though we know 
that in time, our "in-house" 
programmers will write powerful 
programs, we'd still like to have the 
variety. The easiest way to do this 
would be to have an IBM type MS-DOS 
compatible board sitting right next 
to the Geneve board sharing the 512k 
(or more). I'd personally love to 
see it and encourage Myarc to work 
diligently on it. 

We have a path to upgrade, and we 
have the manufacturers support. Join 
me in the future! 

-by John Johnson copyright 1987 



EDITORS COMMENTS: 

There are a number of factors that 
dictate software support from third 
party software companies. 

First is the straight number of 
computers sold. Machines with a 
relatively small installed base 
(250,000 units seems to be the magic 
number), achieve software support. 
This is related to the economics of 
developing and publishing software. 
It is difficult to justify spending a 
small fortune for a few thousand 
sales . 

Second is the availability of cross 
compilers and other tools that allow 
existing programs to be ported from 
one machine environment to another. 
This is relevant with languages such 
as "C" - which was designed to allow 
different machines to run the same 



code without a great deal of 
re-writing. There ARE cross 

compilers that will take INTEL 8088 
code and rewrite the program to 
conform to 9900 specifications. 
The limitation here, again, is the 
willingness of the software owners to 
port the software to another machine. 



Third is manufacturers' support. In 
the case of Texas Instruments, the 
policy was clearly to limit third 
party support. By the time they woke 
up to smell the coffee, it was too 
late. Some companies were threatened 
by TI's proprietary attitude. We can 
hope that Myarc has the wisdom to 
actively solicit support from third 
party hardware and software 
companies. In this industry, NO ONE 
does it alone. Some companies even 
go so far as to provide financing for 
great ideas from other companies. 
Beyond that, technical specifications 
are essential to developers. Rumour 
has it that Myarc will provide the 
complete details for their machine... 
rather than waiting until they've 
ceased production before publishing 
the specs - as in the case with TI ! 

Fourth point, that many people in the 
TI community miss, is that most 
computers (approximately 60%) are 
used for word processing. The 
primary applications are in place: 
word processing and spreadsheet uses. 
Software support already exists. 
With most of the 99/4A programs 
running on Myarcs 9640, a software 
base exists. New programs from third 
party companies do run on the 
machine. This is a position that 
often takes a year or more for other 
new computers . 

In other words, there really isn't 
any reason NOT to buy a 9640. After 
all, it is the only LONG TERM support 
option open. 

We are rapidly approaching the legal 
limit to TI's support of the 99/4A. 
No can seriously expect that TI will 
provide any support after October 
1988. Think about it! 
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getting the picture of the swan on 
the screen, disk drive #1 started 
running and 257 sectors of operating 
system loaded into the computer. 
Didn't really take as long as I'd 
have thought, maybe 30 seconds. 

The machine is alive and prompting me 
for the filename of a cartridge to 
load. Okay! Time to read some 
documentation! The manual describes 
in great detail the functons of an 
operating system called MDOS, but 
that isn't what's supplied with the 
computer at this time. Instead, we 
have an operating system that sets up 
the Geneve 9640 as a TI 99/4A. The 
program running before me wants to 
know what cartridge (in Gram Kracker 
format) I'd like to load into the 
cartridge GRAM area of Geneve. I 
notice that one of the programs on 
the operating system diskette is 34 
sectors, and named "E/A" . So I guess 
I'll try that. It's successful so I 
press ENTER again, and I'm running a 
TI 99/4A complete with the TI color 
bars title screen! Because I've 
loaded the E/A cartridge, the second 
screen of options gives me 2 choices, 

TI BASIC and EDITOR ASSEMBLER. Note: 

A program to save cartridges to 
diskette using the 4A is included 
with the 9640. 

Let me regress a bit over what I've 
covered. I just spent over $400 for 
a 99/4A! What a deal! Hey, just to 
think some of us only payed $50 for 
ours! Then again, I do have a nice 
keyboard, the video display is 
actually clear, 80 column display, 
more memory, an operating system in 
RAM and the machine runs a bunch 
faster. But what else warrants the 
price I paid for it? In a word, more! 

Or the promise of more. Myarc is 
telling us that the real operating 
system will be along within a week or 
so, and I believe them. I know, 
their week is a hell of a lot longer 
than a real week, but I know this to 
be true. The final operating system, 
as best as I can tell, will emulate 
MS-DOS just about perfectly. Same 
commands and everything. 



There are two other pieces of 
software that come with the computer. 
One is a BASIC interpreter by Myarc. 
It looks to be their Myarc XB II 
version 2.11. It loads with the E/A 
option 5 loader and defaults into 80 
columns. First impressions look 
good, but it's full of bugs. No 
problem there as the real BASIC, the 
one described in the manual, is due 
out the same time as MDOS. Another 
program, MY-WORD is an enhanced TI 
Writer. It's 80 columns of course, 
but that isn't all. Many, many 
features that couldn't be Included 
with the original TI Writer are 
available with MY-WORD. Suffice it 
to say, it's fantastic! I've since 
re-installed ray Horizon RAMDisks and 
they work just great loading MY-WORD, 
BASIC, and the Operating System. By 
the way, the operating system, all 
257 sectors takes less than a second 
to load from the Horizon! 

So now you know. The machine is 
complete, but it lacks the final 
software. All of the programs I've 
talked about are preliminary versions 
of what's to come, and I see a great 
future ahead for this new computer. 
As far as emulating the 99/4A, I 
think the programmers and engineers j 
involved did a super job. I've been ! 
running the 32k memory on the 16 bit ! 
bus on my 99/4A for about a year, and 
the programs that won't run on it 
won't run on the Geneve. The problem 
is speed related, and I can live 
without a half a dozen games easier 
than I can live without the features 
this new computer provides. 

So just what is in store for the 
Geneve owner. Time will be the only 
teller, but the way I see it, we have 
just now begun to figure out the 
inner workings of the 4A, and many of 
us are becoming handy with 
programming tactics and languages 
recently introduced. Will this spill 
over to the 9640? Yep, it has to, I 
because the Geneve is compatible. 
Will new software be written for the 
Geneve? Yep, many programmers have 
expressed the desire for more memory 
and better graphics, and now we have 



7 



R/D COMPUTING- 1987 



GEN EVE /RGB MONITOR CABLE 

Introduction 

Many people that have purchased their 
Myarc Geneve 9640 computers did so for 
its advanced graphics capabilities. The 
9938 advanced video processor can not 
only duplicate the composite display of 
the 99/4A's 9918 VDP, it can also drive 
an analog RGB (red, green, blue) monitor 
directly. The following article outlines 
how to construct your own Geneve-to-RGB 
monitor cable and provides pinouts for an 
'Amiga 1 monitor as an example. 

Monitor signals 

The analog RGB monitor requires the 
following signals to operate: 

1) Red 

2) Green 

3) Blue 

4) Sync 

5) Ground 

The audio amplifier needs only 2 
signal s: 

1) Audio 

2) Ground 

Geneve Video Connector 

The pinout of the Geneve video 
on-board connector (looking into the 
connector) is shown in Fig. 1. The 
function of each pin is listed below: 



Pin 


Function 


1 


12V for RF modulator 


2 


ground EXCEPT for RF modulator 


3 


Audio out 


4 


Composite video out 


5 


RGB Red (also modulator grnd*) 


6 


RGB Green 


7 


RGB Blue 


8 


RGB Sync signal 




*see text 



Figure 2 is the pinout of the plug, 
looking into the pins. 

You'll need an 8 pin DIN connector, 
which is not commonly available through 
Radio Shack, but can be purchased through 
mail order electronics firms (eg- Oameco 
Electronics Part // DIN-P8, $1.09). Myarc 
utilized an 'odd 1 connector to retain 
compatibility with the original TI RF 
modulator. 

Pin 1 is not used at all on the 8 pin 
plug, and it is recommended that you cut 



it off to eliminate the possibility of 
accidental shortage of 12v to the other 
pins. Pin 4 is the composite video 
signal, and has no connection. Pin 5 is 
a compromise. As shipped, it provides 
the ground for the RF modulator. To use 
a RGB monitor, you have to switch a 
jumper on the board from ground to the 
Red signal. There is a jumper block and 
pins between the capacitors directly 
behind the video connector , and you must 
move the jumper block to the red wire. 
Keep the jumper in mind in case you use 
the RF modulator later. Also, always use 
caution when inserting and removing the 
plug from the video connector to prevent 
damage to the connector mounts. 

Audio Connector 

The audio connector is the simplest 
item to wire up. Most monitors require 
an RCA phono plug, the kind commonly used 
for stereo components. The Audio signal 
from Pin 3 of the Geneve connector goes 
to the center post, while the outer 
connector shield goes to ground (solder 
the cable outer braided wire to Geneve 
pin 2). 

RGB Monitor Connector 

Most RGB monitors use a 9 pin D 
connector even though some pins are not 
connected. As noted previously, they 
require 5 signals: red, green, blue, sync 
and ground. If you purchase a RGB 
monitor, make sure you have the manual, 
or at least a copy of the pin description 
for the connector. Then it will be up to 
you to properly match and cross-connect 
the signals. Hopefully you'll get a 
video cable with the monitor, and can put 
a 8 pin DIN connector on the computer end 
(as in the example below). If not, you'll 
need to purchase the appropriate 
connector and shielded multi connector 
cable (at least 5 wires). 

Geneve to Amiga Monitor Example 
A common cable application would be 
for the Amiga monitor. If you purchase 
the monitor and audio/ video cables, all 
you'll need is a 8 pin DIN connector. 
The Amiga video cable has a 23 pin D 
connector on the computer end, and a 9 
pin D connector for the monitor (Fig 3 
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pin 
the 



and 4). To cross-connect the 8 
Geneve plug to the Amiga cable, use 
following table: 

Geneve Pin // Amiga Pin // Signal 
2 16* ground 

5 3 RGB red 

6 4 RGB green 

7 5 RGB blue 

8 10 RGB sync 
^multiple ground wires; see text 

The audio cable is a 11 Y" configuration 
with 3 RCA plugs. Cut and discard one of 
the two lines at the two line end, and 
cut off the plug on the remaining wire. 
Geneve pin 3 goes to the center wire, and 
the braided outer shield wire is 
connected to ground, Geneve pin 2. Note 
that the finished Geneve/Amiga cable will 
consist of the video and audio cables 
both connected to the Geneve 8 pin plug. 

Remove the 23 pin connector outer 
shell and identify the wires (Fig 3). 
The red, green and blue wires have a 
clear insulation, but are paired with 
ground wires of the signal colors (ie- 
the Red signal wire is paired with a 
ground wire that has a red insulation 
cover, and so on for Blue and Green. 
Note that there are 2 green gound wires.) 
The sync wire is white. Note that the 
red, blue, 2 green, blue, and black wires 
(Amiga 23 pin //s 16-20 respectively) are 
all ground wires. Connect one of the red 
or green wires to ground, and either the 
blue or black to ground. You do not have 
to solder all 5 wires to ground, since 
they are tied together at the 9 pin 
connector end. (See 23 pin/9 pin table.) 
These multiple grounds provide protection 
to the RGB signals to prevent outside 
electromagnetic interference from 
degrading the signals. 

Amiga 23 pin to 9 pin reference 



23 pin 


9 pin 


3 


3 


4 


4 


5 


5 


10 


7 


16,17,18 


1 


19,20 


2 


1,2,6-9, 


6,8,9 NC 


11-15,21-23 


NC 



Carefully cut every wire away from the 
23 pin D connector, and trim back the 
insulation on each wire to be soldered. 
Put the audio cable and video cable 
together, and slide the black rubber 
sleeve of the Geneve 8 pin connector (Fig 
5) over both cables (you'll have to trim 
the sleeve to allow both video and audio 
cables to extend out of the sleeve). 
Starting with the Geneve pin 7, solder 
the appropriate wires to the 8 pin 
connector in the following sequence: 
7-3-5-8-6-2. The last pin, 2, is the 
Geneve ground and will have 3 wires: 
audio and two video. If this pin gets 
too crowded, solder one wire to the pin, 
then solder it to the other wires about 
1/4" away from the pins. Cut the //1 pin 
(12v) if you desire. 

Check and make sure all wires are 
soldered properly and no bare wire 
sections are touching. Check for 
continuity from the Geneve 8 pin 
connector to the Amiga 9 pin D connector, 
using the chart below: 

Amiga 



T 

2 
3 
4 
5 
6 
7 
8 



23 


pi n 


9 pin 




NC 


NC 


16 


1* 



(RCA center pin) 
NC NC 

3 3 

4 4 

5 5 
10 7 

*ground, check for continuity 

to RCA plug outer shield 



If everything is OK, then put enamel 
paint, fingernail polish, etc. on all 
bare wires that go inside the 8 pin 
connector, especially the ground wires. 
Wrap the wires in one layer of electrical 
tape, reassemble the 8 pin outer shell 
and slide the black rubber sleeve back 
over the outer shell. Using an ohmeter, 
recheck continuity on all lines (video 
and audio). Then with one ohmeter probe 
on one of the eight pins, touch the other 
probe to each of the other 7 pins and the 
metal outer shell. This is a check to 
insure that the wires didn't short 
together when you reassembled the 8 pin 
connector. Check for shorts this way for 
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each of the eight pins. If possible, 
have a friend review your work prior to 
use. 

If you're confident that you have 
properly assembled and checked (and 
rechecked) your cable, it is now ready 
for use. Be gentle in plugging in the 8 
pin plug, and always grasp it by the 
black sleeve that surrounds the metal 
shell - never pull the plug out by the 
cable! If any problems occur in use, 
power down the computer and monitor ASAP 
and recheck for shorts, breaks, etc. 

Conclusion 

Although the previous example was for 
the Amiga monitor, the general principles 
of design and construction apply to all 
cable building efforts. Several of the 
computer networks, such as COMPUSERVE, 
have text files with more details on 
specific monitor cables and 
Geneve-compatible monitors. If the 
details of the project seem overwhelming, 
have a friend construct the cable, or 
wait for a commercially produced version. 
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Fig 5 Geneve 8 pin DIN plug 
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Fig 6 Modified plug 
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equals a new Geneve 9640 RGB cable! 
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NEW PROTOTYP I IMC5 
BOARD AVA ± LABLE 



It's Finally here! The PEB 
PROTOTYPING BOARD, which may 
Just "make your day.- This 
board is designed for Periph- 
eral Expansion Box CPEBD use, 
and will allow For the assem- 
bly oF a KIT or the design of 
a NEW IDEA. ThB dBsign was 
inspired by the original TI 
Prototyping Board, plus it has 
seme NEW features, and makes 
the assembly of TODAYs state- 
of-the-art components such as 
high speed static RAMS a snap. 
The beard also supports the 9S/B and 9640 CGeneve) environments. The picture 
above illustrates the layout of the component side of the board and shews the 
major areas. 

• The standard bus interface is predefined, requiring only the insertion of 
four IC's to buffer the address lines, data lines, and eight of the control 
inputs • 

• The address and data busses appear in a cenvenient row above the interface 
chips, numbered A00-A15 and D00-D07 in order. 

• Connections to all control signals are provided, including the three 
additional address lines and DMA signals for the Geneve. 

• Power from a 5 volt regulator is distributed across the back of the board. 
Space is provided for a second regulator to supply +12, -12, or -5 volts. 

• Two RAM busses each have room for four SB-pin chips. Using 62256LP-12 
static RAfls in each location would give you 255K bytes before piggybacking. 

• The board is wide enough to reach the card guides in the PEB for a secure 
fit. 

• There is room for the I/O connecter of your choice to access the outside 
world. 

Extensive documentation is included, covering all signals on the 60-pin PEB bus. 
A separate copy of the TI hardware specifications Cnot included) is strongly 
recommended, however. Two sample project schematics are included. Mere ideas 
for projects using this board will be collected and made available in the 
future. 

Beards may be purchased for S35/board * 52.50 S&H CPA res add 6*D from: 



The Computer Bug 
5075 Clairton Blvd 
Pittsburgh, PA 1523B 

Technical Questions: 
John Willforth 
RD 1 Box 73A 
Jeannette, PA 15544 
412-527-5656 



412-682-3374 



Quantity . Orders : C 10* , 

Scott Coleman 

623 North Ave 

N. Braddock, PA 15104 

412-271-5253 
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9900 based computers are published. Special atten- 
tion is given to projects and information on upgrad- 
ing and modifying the 99/4A console and system. 

Please send any information on products, hardware, 
software, or modifications to our address. We cannot 
accept responsibility for materials submitted and, 
unless stated otherwise, will assign all manuscripts 
etc. for publication. 

Only manuscripts with sufficient postage and self- 
addressed mailer will be returned. 

, , . 

Un-classified ad rates are $1.25 per 40 character line. 
Count ALL characters, spaces, etc. and submit with 
payment to our address. Ads are run in order receiv- 
ed. Deadlineis21stofe^ 

YOU MUST NOTIFY US OF YOUR CHANGE OF ADDRESS 
SIX WEEKS IN ADVANCE. PLEASE SEND A CHANGE OF 
ADDRESS CARD WITH YOUR OLD AND NEW ADDRESS. 

SUBSCRIPTION COST: 

$14.00 (US) for 12 issues $20.00 Cdn. all via First Class Mail. 
$19.00 (US) overseas Airmail Delivery. 



miK ibdUtb: 

Back issues are available for $2.00 each, subscribers only for 
these issues — 

V 2 sold out. 

V 3 TMS 9995 Memory Map & specs numeric keypad project. 

V 4 XB II plus by Mechatronic, Myarc 128k card, Autofire 

joystick project. 

V 5 32k internal memory project, DS/DD Ramdisk, Auto 

power-up project. 

V 6 Myarc 256k computer, "C" compiler, RAM/ GRAM card. 

V 7 Maximem review, EEROM programmer, Sense and 

control card. 

V 8 Sold out. 

\ 9 Dual disk controller project, RESET switch project. 

V 10-11 Double Issue: LA Tl FAIR, Bill Gronos on Assembly, 

Super load switch, EPROM programmer. 

V12.5 Myarc 640k Geneve, Console speed upgrade, Video 

monitor filter, Gramkracker review, ATRONIC products. 

V14.5 Expansion Box 8k 'module,' Super Clock Support, 

Basic Compiler, 9938 Video Chip. 
V15 Video upgrade @ 15mHz, Quad. Density Tl Disk Con- 
troller, 80 Column Display preview. 
V16 P Box Modification, Multi-Module project. 
V17 Tigercub, Eprommer update, Quad density update. 
V18 Power Supply, RAVE 99 Keyboard, Year Review. 
V19 Geneve, c993.0, RAM Disk backup, Hi-Speed cassette. 
V20 99AT, T.O.D., Horizon modification, Rapid Copy 32k 

project, GRAM card software, etc. 
V21 Expansion system, 8k DSR RAM Project, C99 by R. 

Albright, Tl Writer in Memory, AE1 etc. 
V22 EEPROMS, C99 part II, File Utiliter, Command DOS, 8k 

DSR RAM part II. 
V23 Hardware group, co-processors, Improved Video, Real 

Time Clock, C99 part III, Memory LED's. 
V24 Triple Tech project, 80 Column Display II, RGB 

Conversion Project Part H, 64k 
V25 German GRAM CRACKER, Co-processor update, Proto 

Board, Console Calc, etc. 64k on the bus project. 
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